Background: Healthcare associated infection (HCAI) is a major cause of morbidity and mortality. In recent years, there have been high profile successes in infection prevention control (IPC), such as the dramatic reductions in methicillin-resistant Staphylococcus aureus (MRSA) bloodstream infections (which is viewed as one proxy indicator of overall harm) and Clostridium difficile in the UK. Nevertheless, HCAI remains a costly burden to health services, a source of concern to patients and the public and at present, is receiving priority from policy makers as it contributes to the global threat of antimicrobial resistance. Methods: The study involves qualitative case studies within isolation settings at two National Health Service (NHS) district general hospitals (DGHs) in Wales, in the UK. The 18-month study incorporates Manchester Patient Safety Framework (MaPSaF) workshops with health workers and other hospital staff, in depth interviews with patients and their relative / informal carer, health workers and hospital staff, and periods of hospital ward observation. Discussion: The present study aims to investigate the ways in which engagement of health workers with IPC strategies and principles, shape and inform organisational patient safety culture within the context of isolation in surgical, medical and admission hospital settings; and vice-versa. We want to understand the meaning of IPC 'ownership' for health workers; the ways in which IPC is promoted, how IPC teams operate as new challenges arise, how their effectiveness is assessed and the positioning of IPC within the broader context of organisational patient safety culture, within hospital isolation settings.
Background
In recent years, the quality of care of people in institutional settings in the NHS has come under scrutiny following a number of high profile cases. HCAIs, largely preventable adverse events defined as an infection acquired as a consequence of a person's treatment by a healthcare provider [1] , are a global patient safety problem [2] . Over the past decade, literature continues to conclude that HCAIs are frequent, catastrophic and costly [3] [4] [5] [6] [7] .
In recent times, there have been high profile successes in IPC, such as the dramatic reductions in MRSA bloodstream infections (which is viewed as one proxy indicator of overall harm) and Clostridium difficile in the UK [8] [9] [10] [11] . However, HCAIs continue to occur and present a risk to patients and users of healthcare. In September 2013, the UK government published their five year strategy for tackling antimicrobial resistance [12] . In Wales, the first Welsh Government Delivery Plan specifically relating to antimicrobial resistance was produced in March, 2016 [13] . The plan included seven delivery themes. The first theme focusses on improving IPC practice. In 2014, the Welsh Government followed up the 2011 framework of actions towards the elimination of HCAIs with a Code of Practice for the prevention and control of HCAIs [14, 15] . The Code of Practice set out the minimum necessary IPC arrangements for healthcare providers in Wales. Theme one of the new Antimicrobial Resistance Delivery Plan focuses on ensuring the full implementation of this Code of Practice and compliance of other existing policies. Specific priorities address the management of patients with carbapenem resistant infections. HCAIs have thus become a major patient safety issue in the NHS.
Patient safety has been defined as 'the avoidance, prevention and amelioration of adverse outcomes or injuries stemming from the process of healthcare' [16] , and attention has largely focused on the epidemiology and prevention of adverse events. More recently, thought has been given to understanding the shared attitudes, beliefs, values and assumptions that underlie peoples' actions in regard to issues of safety; and of the potential importance of these shared characteristics in initiating sustained changes within patient safety [17] [18] [19] . Within the literature, these shared characteristics are often referred to as the 'safety culture' of an organisation [20] .
Project description
This study will look at the relationship between IPC and patient safety culture within the context of isolation, within surgical, medical and admission hospital settings. For the purposes of this research, we are interested in examining the ways in which health workers engage, or otherwise, with IPC strategies and principles, and in turn, explore what this means for organisational patient safety culture.
Our primary research question is:
➢ In what ways, if any, does health workers' levels of engagement, for example, compliance with and adherence to, IPC strategies and principles, shape and inform organisational patient safety culture within isolation in surgical, medical and admission hospital settings; and vice-versa?
In view of the challenges involved in implementing 'top--down' IPC initiatives [21] [22] [23] [24] , contemporary thought has turned to notions that IPC should be the responsibility of all healthcare workers and the concept of frontline staff adopting 'ownership' is stressed in international guidelines [25] [26] [27] . For Zimmerman [28] , ownership involves health workers' identifying IPC problems within their own clinical areas, implementing solutions and drawing on the expertise of IPC practitioners, as necessary. Zimmerman studied five Canadian hospitals and identified effective communication between frontline health workers, IPC specialists and managers; encouragement of staff to share ideas and promote good practice; innovative interventions meeting localised needs and a climate of learning from mistakes thus enabling continuously improved performance; as being crucial to ownership. For Zimmerman [28] , the realisation of ownership involved frontline staff receiving and responding to local metrics, while remaining constantly mindful of IPC and engaging in change.
Hospital isolation involves the physical separation of patients with infections (or suspected of infections) to interrupt the transmission of potential pathogens between other patients, staff and visitors; and has historically been used to control and prevent the spread of infectious diseases. In the UK, there has been a move towards isolation in single rooms on general wards, rather than more dedicated isolation wards [29] . Infections spread by airborne, droplet or contact categories, placing the patient in single room isolation is considered an important element of transmission based precautions (TBPs) [30] [31] [32] [33] . TBPs are recommended when infectious agents are present or suspected, and where standard precautions alone would not prevent the spread of infectious diseases and pathogens such as MRSA, Clostridium difficile and Norovirus. These precautions involve patient placement, the use of personal protective equipment (PPE) (For example: gloves, gowns, masks and eye protection), hand hygiene, the decontamination of equipment and of the environment, and the appropriate management of linen and waste. The barrier of a single room is a further reminder to the healthcare worker of the necessary procedures involved in the practice of isolation [34, 35] . Even while there is much debate regarding the effectiveness of isolation precautions [36, 37] , the practice is grounded on a sound theoretical rationale and is broadly accepted.
There are a number of challenges involved in implementing isolation practice and broader IPC precautions. Healthcare workers, in addition to patients and visitors, need to conform to strict protocols without compromising patient safety. Isolation or other forms of constraints have serious impact upon a patients' health, welfare and liberty, and patients' perspectives of isolation suggest that the imposed environment and isolation procedures, provide barriers to physical, sensory and psychosocial needs that impact adversely on the unseen burden of illness [38] [39] [40] [41] [42] [43] .
Healthcare can be understood as a complex adaptive system. Drawing on the work of Zimmerman [28] , this qualitative study will explore the ways in which, if at all, the notion of 'ownership' is being played out on the ground and the ways in which this shapes and informs patient safety culture. In doing so, we will be mindful of interlinked tensions that may exist, such as: The challenge of coupling together the contributions of evidence based medicine and practice based evidence, as well as the critical role of distributed, problem focused leadership.
Aims and objectives
This study seeks to provide new evidence on the relationship between patient safety culture and health workers' engagement with IPC principles and strategies within isolation healthcare settings, from the perspective of people working in healthcare and from those placed in isolation.
The objectives of the study are:
➢ To determine the feasibility of identifying good quality and poor quality IPC strategies and principles within isolation in two DGH settings within Wales. ➢ To identify and examine organisational factors that promote good quality and poor quality IPC principles and strategies within isolation settings, and relate these to patient safety culture. ➢ Identify and understand the ways in which IPC principles and strategies shape and inform patient safety culture within isolation healthcare settings, and vice-versa.
Our research questions are: Theoretical positioning
Defining culture
In researching the culture of an organisation, a number of studies approach organisations as mini-societies [44, 45] . While there is little consensus regarding the precise meaning of organisational culture [46] [47] [48] , most definitions acknowledge the ways in which the phenomenon has been symbolically constructed; positioning its generation in pervasive, normative beliefs and values, while viewing its expression in terms of patterns of behaviour [49] . For these reasons, in particular, this study draws on the writings of Schein [50] , who observed organisational culture as being:
The pattern of shared basic assumptions -invented, discovered or developed by a given group as it learns to cope with its problems of external adaptation and internal integration -That has worked well enough to be valid and, therefore, to be taught to new members as the correct way to perceive, think, and feel in relation to those problems.
Cultures are thus characterised from one another by account of their considerable and varying pools of tacit knowledge -Which people belonging to those cultures understand but are not necessarily mindful of knowing [51] . In this way, culture is not simply observable in social life, it further involves the shared cognitive and symbolic context within which a society or institution can be realised.
The culture of an organisation can be understood as being layered in nature. Schein's [50] offers a framework identifying three levels of ascending importance: While there has been much theorising regarding the differing levels of culture, little work to date has captured the real and largely unspoken assumptions of culture [51] [52] [53] [54] [55] .
Implementation theory
A pressing problem within research in health and social sciences, has been the struggle to understand the ways in which innovations become routinely incorporated or embedded in everyday practice [56] [57] [58] . May offers a theory of implementation that realises implementation processes as interactions between 'emergent expressions of agencies' (the ways in which people make things happen through working with the different mechanisms shaping a complex intervention) and as 'dynamic elements of context': That is, the structural and cognitive resources people utilise to realise that agency [59] . May's theoretical framework brings together four constructs:
Capability: The capability of agents to operationalise a complex intervention depends on its workability and integration within a social system. Capacity: The incorporation of a complex intervention within a social system depends on agents' capacity to cooperate and coordinate their actions. Potential: The translation of capacity in to collective action depends on agents' potential to enact the complex intervention.
Contribution: The implementation of a complex intervention depends on agents' continuous contributions that carry forward in time and space.
The accomplishment of implementation is drawn from the social processes formed by these four constructs. Each construct has regard for the dynamic elements and objects of implementation, as well as for the potential and actual expressions of agency [59] . Thus the constructs are neither static nor linear. Rather, they are in a process of continuous interaction with each other in emergent and complex ways. Importantly, these constructs and their relationships with each other are not resistant to formalisation but form part of a social system defined as being a collection of 'socially organised, dynamic and contingent relations' [59] .
In this research study, we will utilise elements of implementation theory in analysing processes of embedding integration (of innovations in IPC and patient safety practices) in the delivery of healthcare services within isolation settings at two DGHs within one health board in Wales. The starting position of implementation theory is an assertion that in order to understand the embedding of a practice, we must observe what people actually do in their working lives. The ways in which people express their agency (the ability to make things happen through our own actions) is through interactions with other agents, other processes and contexts. Implementation thus needs to be understood as a process rather than as a final outcome.
Methods/Design
This study involves academics and professional IPC healthcare staff in an interdisciplinary research team collaborating in design through to dissemination.
Two phases guide our plan of investigation:
➢ Phase 1: The study will adopt a qualitative design incorporating MaPSaF, which will assist us in observing levels of patient safety culture maturity in isolation settings at two DGHs within Wales. ➢ Phase 2: Phase 1 data will be supplemented by case studies involving qualitative semi-structured interviews and periods of observation, to provide a more in-depth understanding of process, experience and outcomes, from the perspectives of healthcare workers, patients and their relative / informal carers.
Time Schedule:
➢ Months 1-3: Focus on project management -Gaining ethical approval, recruiting and negotiating access to research sites, and updating the study literature review. The recruiting of healthcare staff to participate in Phase 1 MaPSaF workshops will take place within this 3 month period. ➢ Months 4-8: Focus on the holding of and initial analysis of Phase 1 MaPSaF workshops. MaPSaF workshops will be held at four months and again at seven months, at both hospital sites. Recruitment of study participants of Phase 2 will take place within this period (Months 5-7). ➢ Months 8-15: Phase 2 interviews will take place. To improve efficiency of the study, the interview work will occur in parallel with periods of ward observation. Initial data analysis will take place concurrently with data collection. During this period, synthesis of Phases 1 & 2 data will commence (Months 12-15). The initial stages of study report writing will being in month 14. ➢ Months 16-18: Analysis and synthesis of Phases 1 & 2 data along with report writing will continue through this period. This will then be written up into a final report. A study dissemination seminar will be held at the end of the 18 month period.
Case study site selection and recruitment strategies
Case Studies will be undertaken within isolation settings at two DGHs. The case studies will study in detail patients, staff and the environment of three wards of interest in isolation settings at each of the two hospital sites: Two wards within acute care (medical and surgical) and an admissions unit. Thus, 6 wards across isolation settings at both hospital sites. The case study sites reflect a range of organisational and system characteristics which may impact on IPC and patient safety culture. The case study selection criteria included:
➢ Location Factors: Two DGHs have been selected in Wales. One hospital is in a town setting and the other in a rural setting. This will enable us to explore the relationships, experiences and differences of IPC ownership, practices and procedures, in addition to patient safety culture in isolation healthcare settings in different geographical and demographic locations. ➢ Organisational Factors 1: The utilisation of single room isolation standard precautions, in addition, where necessary, to TBPs, is a cornerstone of hospital IPC practice and procedure, and is taken for patients known or suspected to be infected or colonised with pathogens spread by air, droplet or contact routes. Focussing this study within isolation settings, draws on previous research and subject expertise of members of the research team. Isolation has been coupled to improvement science and thus patient safety, in order to widen the breadth of the study and to understand the significance of patient safety culture. ➢ Organisational Factors 2: One surgical ward, one medical ward and an admissions unit in each of the hospital sites have been selected to ensure patient safety culture and IPC within isolation settings, in a broad spectrum of NHS hospital ward settings, will be studied. Organisational factors including the size of an organisation, its functions and roles and organisational factors contributing to the ethos of patient safety and IPC can thus be studied. ➢ The willingness of the identified health board to become involved in the study. It is anticipated that the identified health board will become a demonstrator site for promoting excellence in IPC and patient safety culture, and in developing an open learning culture in regard to IPC ownership.
Phase 1
Phase one of our study will involve MaPSaF workshops with healthcare staff that will be held at both DGHs.
MaPSaF is designed specifically for use in the NHS and provides a view of safety culture on ten dimensions at five progressive levels of safety maturity. The utilisation of MaPSaF allows the generation of a profile of safety culture within each hospital site in terms of areas of relative strength and challenge, which can then be used to identify focus issues for change and improvement. The effectiveness of MaPSaF in phase one will depend on the development of a shared understanding among healthcare staff of the underlying meanings of the results of the assessment, and subsequently identifying the means by which improvements in patient safety culture can be implemented and improved.
MaPSaF workshops will be facilitated by the study researchers and will held at four months and again at seven months, at both hospital sites. Each workshop will involve between 10 and 12 participants (hospital / healthcare staff ) and will last around 90 min. Recruitment of participants will be facilitated by the study Local Collaborator. Research participants will be asked to consent to participate in the workshops and in completing the MaPSaF process. Participants will be advised as to the purpose of the workshop and reassured that it is not a performance management exercise, rather a process of self-reflection. MaPSaF workshops will take the form of individual evaluations, comparisons of individual evaluations and open discussion of evaluation findings. This will allow us to examine and assess levels of maturity of patient safety culture across each of the two hospital sites; as well as enabling understanding of changes stimulated by the MaPSaF process, if any.
By involving healthcare staff, we anticipate that the utilisation of MaPSaF in our study will have a range of uses, including:
➢ Raising awareness regarding patient safety and illustrating any differences in perception between staff.
➢ Stimulating discussion about the strengths and weaknesses of patient safety culture within the hospital isolation setting. ➢ Identifying areas for improvement. ➢ Evaluating patient safety interventions and innovations, and tracking changes over time.
MaPSaF Workshops -Inclusion criteria: The assessment process will require the commitment of staff and time. It will be important to ensure that regular members of staff are involved in phase one of our study as the findings are likely to point to a number of different areas in which the prevailing safety culture could be improved:
➢ Participants must have responsibilities within isolation settings, within the hospital, that are associated with patient care (Managers, assistant managers, allied health professionals, consultants, nurses, healthcare workers and other support staff, including cleaning and catering staff ). ➢ Participants must have completed their preceptorship / probationary period of transition. It is felt that such experience is needed to have adequate understanding of patient safety culture within isolation hospital settings. ➢ Willingness to give informed consent.
Our MaPSaF workshop pack for phase one includes: A participant information sheet, MaPSaF and an informed consent form.
Phase 2
In phase two, case studies within each of the two hospital sites will be carried out. Meetings will be held with senior managers and clinicians. An analysis of organisational IPC policies and processes, and educational / training opportunities and initiatives will be carried out. Semi structured interviews will take place with patients recently discharged from the study hospitals and their informal carers / relatives. Interviews will further be held with key staff to identify broader influences on IPC practices and principles, and with ward staff to include their perspective. Observation of the processes and practices on hospital wards in each of the two DGHs will also take place. Our aim is to build as complete a picture as possible based upon multiple perspectives relating to IPC and organisational patient safety culture.
Study participants and recruitment strategies
Study Participants: ➢ Hospital patients: 4-8 weeks post-discharge from hospital isolation, together with their nominated relative / informal carers. Prospective participants will be identified by senior clinical staff and purposive sampling will ensure diversity. Hospital patients will be asked for permission to contact their relative / informal carer. ➢ Key staff: In positions of clinical leadership or management in the 2 hospitals sites. Responsibility for IPC and patient safety. ➢ Ward staff: In each of the 6 wards in the 2 hospitals sites. A series of brief daily meetings for staff on each of the potential wards will be arranged to explain the nature of the study, how they might be involved and to answer their questions. This will ensure that all potential participants will have the opportunity to directly question the researchers. Written information about the study aims, together with what participation involves, will be given to potential participants. Written consent will be obtained at the interview to ensure full understanding. All participants will be given assurances that their confidentiality and anonymity will be protected. This will be explained ensuring that participants have a clear understanding that immediately following transcription of the interview, no identifying information would be held about them or associated with their responses. A contact telephone number will be given to all participants should any questions not addressed at the initial contact arise. Interview topic guides for all participants were specifically developed for this study and are included here as Additional files 1, 2, 3 and 4.
Periods of observation
Periods of observation of processes, practice and the environment will take place on 6 wards across the 2 hospital case study sites. The wards will be chosen in consultation with senior health board staff. 2 wards within acute care (medical and surgical) and an admissions unit, will be studied in each of the DGHs.
All staff and in-patients in these locations will be notified that observation will take place only within public areas of the ward. Assurances will be given that intimate care will not be directly observed as this may infringe dignity (For example: Observation will not take place in private areas such as in bathrooms, private cubicles or behind screens / curtains). Staff and patients will be informed of when researchers will be available to answer any questions they may have.
The periods of ward observation will involve approximately 48 h of observation (8 h per ward).
Research method of analysis
Phases 1 & 2 -MaPSaF Workshops and Case Study Analysis: Discussions and interviews will be transcribed, and anonymised. Observational field notes will be written up in full and again anonymised. The data set, both MaPSaF and case studies data, will be stored electronically on a shared data base. A computer assisted qualitative data analysis software package will be utilised to manage and analyse data. Themes will be created to identify and couple data in meaningful ways [60] . Analysis will involve within-case (For example: Single hospital / ward) and across-case examination and theorisation [61] , in richly describing the emerging relationship between patient safety culture and IPC.
There will be regular research team meetings to ensure consistency, while allowing developing analysis to be further explored.
Involvement of stakeholders
The research team has extensive experience of actively involving stakeholders in research and has ready access to networks to facilitate this.
Stakeholders in this project include patients, relatives / informal carers, healthcare professionals, professional bodies, policy makers and the NHS. They will be variously involved as members of the project advisory group, members of the research team and participants. This broad level of engagement will help us to quickly disseminate our findings to a wide range of stakeholders ensuring that the new knowledge we generate will quickly get to those who can best make use of it.
The project advisory group will meet on three occasions throughout the lifetime of the project to advise and receive reports on project progress and conduct.
Discussion
Focusing on the relationship between IPC and patient safety culture within the context of isolation is both timely and particularly interesting. The engagement of health workers with IPC and patient safety procedures and practices takes place in complex organisational environments and in circumstances where time and resources are most often stretched, and where work of one form is constantly squeezed by other demands. Nevertheless, it is imperative to understand the ways in which IPC strategies, principles and innovations are implemented and operate on the ground as new challenges arise and threats of antimicrobial resistance increases, and of the positioning of IPC within the broader context of organisational patient safety culture, within hospital isolation settings.
The strength of this study is the utilisation of a combination of different qualitative research methods: Literature search, documentary analysis, MaPSaF workshops, interviews and periods of observation. This will generate data offering new insights, enabling us to inform and support NHS organisations in regard to IPC and patient safety policies and practices, as well as patient safety culture. The selection of study interviewees is drawn from the literature and previous research experiences of the project team members. We approximate with the planned number of interviewees, data saturation will be reached.
There is strong collaboration involved in this study encompassing academics and professional healthcare staff specialising in IPC, working together in research design through to dissemination. The nature of the multidisciplinary project team representing disciplines such IPC, patient safety, improvement science, organisational culture, nursing, ethics, health policy and practice, healthcare education, qualitative methodologies and medical sociology, will minimise bias toward a specific theoretical position.
Understanding the ways in which IPC innovations are presented, implemented and engaged with by health workers and what that means for organisational patient safety culture, is essential to driving improvements in healthcare and clinical practice. Knowledge, awareness and understanding of culture and cultural change in hospital settings is crucial to promoting and delivering good quality care and patient safety within the NHS. This study offers the possibility of generating new understandings of the ways in which health workers engagement with and ownership of IPC innovations, inform and shape organisational patient safety culture within hospital isolation settings, and vice versa; that can inform future studies enabling comparisons within Wales and between Wales and other countries.
